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Introduction
In the last meeting, we’ve made quite a progress on band plan and channel bandwidths for the frequency range from 52.6 GHz ~71 GHz [1]. It was agreed that [66-71] GHz as the licensed band and 57-71 GHz as the unlicensed band. The supported minimum and maximum channel bandwidths are almost defined for each SCS except the maximum channel bandwidth for 960kHz. For the channelization issues for 60GHz band, we didn’t reach a consensus in the last meeting [2]. In this contribution, we will further discuss the channelization issues including channel raster and sync raster for both licensed and unlicensed bands in 60GHz.
Discussion
Channelization
In the last meeting, we have discussed the channelization for licensed band and unlicensed band, yet there was no conclusion. Among the discussion on the minimum and maximum channel bandwidths for 60GHz, we are aiming to define unified channel bandwidth for both licensed and unlicensed bands, except a little bias on the maximum channel bandwidths for 960kHz. On whether to harmonize licensed and unlicensed channelization, RAN4 agrees to seek a unified raster design for both licensed and unlicensed bands [2]. In our understanding, defining a unified channelization and raster design would be simplify the UE implementation for both licensed and unlicensed bands.
Another issue brought up in the last meeting is whether to align the channel bandwidths defined in 60GHz with the ones for IEEE a.d./a.y. channels. In our understanding, we do not need to align with IEEE a.d./a.y. channels. For the channelization in NR/NR-U 60GHz, we defined the minimum channel bandwidth 100MHz to the maximum channel bandwidth 2000MHz (or 2160 MHz). From the current situation, the channel bandwidths defined for NR/NR-U 60GHz are quite different from IEEE a.d./a.y. channels. We do not see the necessity to align with IEEE a.d./a.y. channels.
In general, we agree to define a unified channelization design for both licensed bands and unlicensed bands. As our earlier analysis, the channelization for both licensed bands unlicensed bands do not need to align with IEEE channels.
Proposal 1: Do not consider to align with IEEE channels.


Figure 1. Illustration of a fixed channelization design for both licensed and unlicensed bands
In Figure 1, we give an illustration of a fixed channelization design for both licensed and unlicensed bands. The channels defined for NR/NR-U band are fixed arranged in the operating band, in which the frequency positions of SSB are fixed relatively to the position of channels. Comparing to the floating raster design, the fixed channelization design can really reduce amount of raster entries for both channel raster and sync raster.
If we follow the design in Figure 1, the next thing we need to consider to define to granularity bandwidth for a fixed channel. The minimum channel bandwidth for 60GHz band is 100MHz for 120kHz. All the supported channel bandwidths for 60GHz band can be expressed as n*100MHz, n can be positive integer. Therefore, we propose to define 100MHz as the granularity bandwidths with fixed channelization for both licensed bands and unlicensed bands for the frequency range from 52.6GHz to 71GHz.
[bookmark: _Hlk71133728]Proposal 2: Define 100MHz as the granularity bandwidth with fixed channelization for both licensed bands and unlicensed bands for the frequency range from 52.6GHz to 71GHz.
Channel raster
RAN4 has defined 60kHz global frequency raster for 24250~100000 MHz, which includes the frequency range from 52.6 GHz~71 GHz. The corresponding NR-ARFCN parameters for the global frequency raster are defined in Table 1, which is in reference with TS38.101-2. 
Table 1: NR-ARFCN parameters for the global frequency raster
	Frequency range (MHz)
	ΔFGlobal (kHz)
	FREF-Offs [MHz]
	NREF-Offs
	Range of NREF

	24250 – 100000
	60
	24250.08
	2016667
	2016667 – 3279165


As for applicable NR-ARFCN for the band in the frequency range from 52.6GHz to 71GHz, operating band nX is licensed band with the frequency range 66GHz~71GHz and band nY is unlicensed band with the frequency range 57~71GHz, with 100MHz fixed channelization and ΔFRaster 99.96 MHz for both licensed and unlicensed bands should be adopted. The following table can be obtained as the channel raster for B52.6GHz:
[bookmark: _Hlk68179499]Table 2: Applicable NR-ARFCN for the band in the frequency range from 52.6GHz to 71GHz
	[bookmark: _Hlk71623178]Operating band
	[bookmark: _Hlk68179433]ΔFRaster
	Range of NREF

	nX: 66GHz~71GHz
	99.96MHz
	2713332-<1666>- 2794966

	nY: 57GHz~71GHz
	99.96MHz
	2563332-<1666>- 2794906


[bookmark: _Hlk71637960]Observation 1: With 100MHz fixed channelization, the granularity of two adjacent channel raster should 99.96/100.02MHz considering multiple times of 60kHz.
Sync raster
RAN4 has defined GSCN parameters for the global frequency raster for the frequency range 24250 ~100000MHz, which includes the range from 52600 to 71000 MHz.
Table 3: GSCN parameters for the global frequency raster
	Frequency range
	SS block frequency position SSREF
	GSCN
	Range of GSCN

	24250 – 100000 MHz
	24250.08 MHz + N * 17.28 MHz,
N = 0:4383
	22256 + N
	22256 – 26639



Generally, there are several factors to consider in the calculation for sync raster, the operating band, the minimum channel bandwidth, the SSB parameters.


Figure 1. Sync raster for fixed channel arrangement
Figure 1 shows the sync raster points for fixed channel arrangement. The channel bandwidths are fixed arranged for the operating bands and the SSB is designed to be fixed relative to a fixed channel. With these assumptions, sync raster for fixed channel arrangement can be calculated:
Sync Raster Calculation: Sync Raster= Min CHBW
For now, SSB SCS for B52.6G was not concluded in RAN1. The SSB pattern depends on RAN1’s design. In the sync raster calculations, we made an assumption of 120k, 480k, 960k SSB SCS. 
· For 120kHz, the minimum channel bandwidth is 100MHz. With 17.28MHz as the global frequency raster for SSB, the step size of sync raster can be calculated as:
The step size=[100M/17.28M] =5
· For 480/960 kHz, the minimum channel bandwidth is 400MHz. The step size of sync raster can be calculated as:
The step size=[400MHz/17.28M] =23
The range of GSCN and number of raster entries are calculated for both licensed and unlicensed bands as shown in Table 1.
Table 1: Sync raster calculations for fixed channel arrangement
	Operating band
	SSB SCS
	SSB Pattern 
	Range of GSCN
	Number of raster entries

	nX:66~71GHz
	120kHz
	Depends on RAN1
	[bookmark: OLE_LINK2][bookmark: OLE_LINK3]24672-<5>-24957
	57
	Total: 81

	
	480kHz
	
	24672-<23>-24948
	12
	

	
	960kHz
	
	24672-<23>-24948
	12
	

	nY:57~71GHz
	120kHz
	Depends on RAN1
	24152-<5>-24957
	161
	Total: 231

	
	480kHz
	
	24152-<23>-24957
	35
	

	
	960kHz
	
	24152-<23>-24957
	35
	


[bookmark: _Hlk71640270]Observation 2: With the fixed channelization, the number of sync raster points are 81 for licensed band and 231 for unlicensed band, which is well under the restriction of sync raster number 400 for a band.
 Conclusion
This contribution discusses channelization issues including channel raster and sync raster for both licensed and unlicensed bands for 60GHz band. The following observations and proposals are made:
Proposal 1: Do not consider to align with IEEE channels.
Proposal 2: Define 100MHz as the granularity bandwidth with fixed channelization for both licensed bands and unlicensed bands for the frequency range from 52.6GHz to 71GHz.
Observation 1: With 100MHz fixed channelization, the granularity of two adjacent channel raster should 99.96/100.02MHz considering multiple times of 60kHz.
Observation 2: With the fixed channelization, the number of sync raster points are 81 for licensed band and 235 for unlicensed band, which is well under the restriction of sync raster number 400 for a band.
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